, because of difficulty of speech and weakness of the right hand and arm. He had been well apparently up to two weeks before, when his family had noticed that he frequently stopped in the middle of a sentence as if seeking the correct word. This had become more noticeable at the end of a week when he was scarcely able to talk; he could only mumble a word or two. He seemed, however, to understand what was said and he carried on his usual work up to three or four days previous to examination. It was then noticed that the right side of his face had become flattened and that saliva leaked out of the right corner of his mouth. He had had some difficulty in buttoning his clothes with his right hand. All his movements had become slower and' initiative seemed to desert him. There was no complaint of headache or of vomiting.
The patient weighed about 195 pounds and looked as if he had done considerable hard work during his life. The peripheral arteries were obviously sclerosed, but the blood pressure was 125 systolic and 80 diastolic. Co-operation was practically absent in any form of examination requiring mental effort. He could perform very simple commands with his left hand but could not speak. There was flaccid paralysis of the right side, complete in the lower portion of the right side of the face and in the right arm, but slight movement still remained in the right leg. All sensory tests were impossible because of aphasia and mental hebetude. The Babinski sign was present on plantar stimulation of the right foot and all tendon reflexes were increased on the right side. The pupils reacted normally; there was not sufficient co-operation to estimate the visual fields, but examination of the fundus of the eye disclosed moderate sclerosis of the retinal arteries only. At no time was there any (edema of the optic discs. X-ray examination of the skull did not show anything abnormal, but diffuse dilatation of the aortic arch was show-n. The specific gravity of 500 c. At necropsy the entire brain was removed complete. Before it was put aside for further hardening it was examined grossly whereupon it could be readily seen that the left temporal lobe was enlarged to almost twice its normal size ( fig. 1) After the brain had been hardened in 40 per cent. formaldehyde for several weeks coronal sections were made. In the anterior third of the left temporal lobe was found a small tumour about 5 cm. in diameter. It filled the tip of the temporal lobe, leaving a small margin of cedematous, softened brain substance. At one point inferiorly it reached the surface of the lobe ( fig. 2) . It was vascular and hemorrhagic, of a dirty greyish-brown colour, and many necrotic areas and gelatinous cystic foci could be seen. It was friable and crumbled easily. Tracing it backward in coronal sections it apparently reached the anterior extremity of the inferior horn of the left lateral ventricle. At this point both brain and tuimour had undergone hoemorrhagic softening and horn of the left lateral ventricle were compressed, resuiltinig in a compensatory dilatation of the cavities on the opposite side andl distortion of the outline of the brain. The left middle cerebral artery was examined carefully for thrombi but in the stem and in the larger branches none could be found. It was manifest, however, that the middle cerebral artery lying deep in the lateral fissure between the temporal and frontal lobes of the brain could easily become compressed by the tumour in the anterior portion of the temporal lobe ( fig. 1) . The cerebral blood vessels grossly were only moderately sclerotic and changes could not be seen in the meninges suggestive of a previous inflammation.
Blocks of tissue were taken for microscopic examination from: (1) the tumour ; (2) the softened area both in the region of the inferior horn alnd in the peripheral margin of softening; (3) the cortex of the temporal lobe in the vicinity of the tumour and from other more remote portions of the brain including the attached meninges, and (4) the blood vessels, including the left middle cerebral and left internal carotid. The tissues so selected were stained with haemalum and eosin, Van Gieson's stain, Cajal's gold sublimate method and Orlando's modification of Bielschowski's silver impregnation stain. Sections of the tumour were the first to be examined and they showed it to consist of rapidly growing cells. It also contained numerous areas of necrosis, hmemorrhage and degeneration. The general architecture varied according to the degree of these changes. Sections from round the inferior horn showed a necrotic haemorrhagic mass of tissue that could not be identified because of the destruction of its component elements. Further forward cystic areas could be found and masses of cells with degeneration in the centre, forming so-called 'rosettes ' and ' palisades.' In areas of cell growth as yet not degenerated a polymorphic cell-picture could be seen. The cells were of all shapes and sizes and the relative amount of the nucleus and cytoplasins varied enormously. Some cells were round and others oval; the most common cell was spindle-shaped or pyriform and with Cajal's gold sublimate method of staining it could be identified as a bipolar spongioblast. There were also multipolar cells resembling immature astrocytes. A conspicuous feature in many areas was the appearance of large multinucleated so-called giant cells. Some of these had undergone hyalin degeneration and the outline of the cell was indistinct. Many mitotic figures could be seen in all stages of formation ( fig. 4) . Many of the larger blood vessels of the tuftiour showed hyaline changes in their Nalls ; in the smaller there was proliferation of the adventitia and intima often leading to closure of the lumen. Thrombosed vessels were therefore common and were surrounded by areas of necrosis. Many of the vessels also had ruptured and spilled their contents so that the resultant picture inieluded many areas of haemorrhagic necrosis. Altogether, the tumour was a rapidly growing one, composed of cells extremely varied in shape and size and conitaining many giant cells and mitotic figures. It was mostly necrotic and haemorrhagic, and was a fairly typical example of a spongioblastoma multi. forme ( fig. 4) . In In this case, without appreciable warning, progressive hemiplegia, aphasia and stupor had developed and led to death within three weeks. At no time were there symptoms or signs suggesting increased intracranial pressure. It was, therefore, reasonable to assume at the beginning that the condition was progressive thrombosis of the middle cerebral artery causing a wide area of infarction of the brain. Actually this was the case but the mechanism of its production was not at first suspected. Later the turbid cerebrospinal fluid acted as a warning that the case was unusual from the standpoint of uncomplicated thrombosis in an arteriosclerotic patient. As a remote chance of saving the patient an exploratory craniotomy was carried out, and a large cerebral softening was found. However, postmortem examination revealed a small tumour in the tip of the left temporal lobe. Presumably it had not caused symptoms until by virtue of its situation it had led to compression and thrombosis of smaller branches of the left middle cerebral artery, with resultant softening of a large area of the brain. The course of events had been swift; only three weeks had elapsed from the initial symptoms until death.
The difficulties met with in differentiating cerebral tumours and cerebral softening if patients are more than fifty years of age are notorious. There is scarcely a text-book on the subject that fails to mention this problem. Many recent articles comment on the difficulty, amongst them being one by Bickel and Frommel3. They found, among a group of forty patients who had died from brain tumour, six whose condition had been diagnosed as single or multiple softenings of the brain due to arteriosclerosis. In none of these patients was the possibility of tumour even suspected. To begin with, all of the patients were more than sixty years of age and three of the six were more than seventy. The course of the disease was relatively short, and it progressed by successive apoplectiform episodes with regression of symptoms between. Vague pre-X monitory symptoms antedated the first attack and mental deterioration of a type suggesting senile dementia was the rule. None of the six patients manifested signs of increased intracranial pressure and altogether the clinical picture was typical of single or multiple cerebral thrombosis and softening inX elderly patients. One patient, a man, age seventy-four years, markedly arteriosclerotic, had during a period of four weeks suffered from failure of memory, frequent slight attacks of unconsciousness and a tendency to fall asleep easily. During the last week of his illness he had an apoplectic attack with unconsciousness, leaving him with a flaccid right hemiplegia. He died in a few days from terminal bronchopneumonia. The clinical diagnosis was cerebral softening from progressive thrombosis of the left middle cerebral artery. Necropsy showed that he had a glioma of the left frontal area. In discussing a possible explanation for the mistaken diagnosis, Bickel and Frommel drew attention to the fact that all six patients were elderly and arteriosclerotic. The tumours were subcortical, deep, and in the majority of instances occupied silent areas of the brain. Cerebral vessels afflicted with arteriosclerosis tolerated any increase in intracranial pressure poorly. Cerebral thrombosis, therefore, was the rule before the tumour grew large enough to produce clinical signs of increased intracranial pressure. Accordingly, the clinical manifestations of these cerebral tumours in senile arteriosclerotic patients were simply those of cerebral thrombosis and softening. Possibly, had this not occurred, leading to death after one or more episodes, the usual signs of cerebral tumour might have appeared later. Actually the six patients died before any suspicion was aroused of the presence of a tumour of the brain which was masked durirg life by symptoms of ccrebral arteriosclerosis and encephalomalacia.
The same problem, but in relation to younger patients, is described by Riley and Elsberglo and emphasis is laid on the large areas of softening occasionally associated with infiltrating cerebral tumours. They describe three groups of cases. In the first group the symptoms were due to cerebral vascular degeneration alone, in the second group to infiltrating cerebral neoplasms uncomplicated by vascular changes, and in the third group to infiltrating cerebral tumours associated with large areas of cerebral degeneration round the tumour. Considerable similarity may exist in the clinical picture of each group, and to distinguish one from the other may be difficult. The third group mainly concerns the present discussion and in connection with it they report the cases of four patients between the ages of thirty-six and forty-seven years. In all of the cases the symptoms and course of the disease in its early stages were like those of a progressive cerebral vascular lesion. Surgical exploration nevertheless was carried out in all four because of a reasonable uncertainty about the diagnosis. In two the surgeon was deceived by the extensive area of softening, and he doubted the existence of anything but vascular disease. Later, signs of increased intracranial pressure appeared and caused a change of opinion. Necropsy in both these cases showed deepseated infiltrating tumours. In the third case a diagnosis was made both clinically and at operation of softening due primarily to vascular disease. Death occurred before signs of increased intracranial pressure appeared, but neeropsy showed a tumliouir. In the fourth case the true state of affairs was reeognized both clinically and at operation and later proved by neeropsy. Riley and Elsberg assume that the absence of signs of increased initracranial pressure early in the disease is due to the softening making room for the growing tumour. The large areas of softening associated with these infiltrating tumours were thought to be due to compression of some large vessel by the tumour. Three of the tumours were gliomas (type unspecified), while one was a spoIigioblastoma.
Another factor to be takeni into consideration in regard to the problem of associated tumour and softening, is the histological character of the growth. In the case recorded here the tumour was a spongioblastoma multiforme. As described by Globus and StrauSs this is the one type of tumour frequently associated with an acute, almost precipitate onset of symptoms, an extremely rapid development of clinical manifestations anid an unusually brief clinical course terminating in death. Bailey and Cushing2 also refer to this rapid progress and estimate a grave prognosis in cases in which such a tumour can be diagnosed at operation. They also point out the relative frequency with which it appears in middle life. It is predominantly represented in the fifth decade when hypertension and arteriosclerosis appear to confuse both the picture and the clinician. In a later article Globus and Altogether in the literature there is little to suggest that simple thrombosis with infarction is frequently associated with anything like the changes found in the spinal fluid of the patient described here. From the standpoint oI cerebral tumour, Spurling and Maddock'l venture to say that here the cell count is generally low, usually under three per c.mm., but some latitude must be allowed for exceptional cases. Moersch8, for example, has made some observations in this connexion. In a group of 127 cases of brain tumour studied by him in which the diagnosis had been proved by operation or necropsy or both, nineteen showed an increase in the cell count in the spinal fluid. The nature of the cell count was predominantly lymphocytic, but in five cases the polymorphonuclear cells were in excess. The highest cell count occurred in the case of a tumour of the anterior portion of the corpus callosum. It involved both lateral ventricles in their anterior portion. A series of fluids taken in this case showed as high as 556 polymorphonuclear leucocytes per c.mm. and in one count 123 lymphocytes. The fluid was distinctly turbid. In a case of glioma of the frontal lobe which had invaded the lateral ventricle, there were 50 polymorphonuclear leucocytes and 36 small lymphocytes. Moersch believes that this invasion of the ventricular cavity or penetration of the ependymal lining by the tumour might be a factor in the production of the pleocytosis; Greenfield and Carmichael6 also suggest this possibility. Turning to the case recorded here, the necrotic degenerating tumour surrounded the anterior part of the inferior horn of the left lateral ventricle and, further back, softened brain tissue surrounded it on all sides, even to its origin from the body of the lateral ventriele. Microscopic study of the walls of the ventricles showed, in a few places, numerous masses of polymorphonuclear leucocytes lying just under the surface of the ventricle which was denuded of its natural barrier, the ependyma ( fig. 5) The case reported here represents a few of the many reactions of the brain to tumours growing in its substance, and also represents the clinical picture that may possibly result. The age of the patient, the condition of the cerebral vascular system, the site of the tumour in relation to the large blood vessels and ventricular cavities, its rate o4' growth, and above all, its histological character, are all factors worthy of consideration in producing such an end result.
